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(54) INTEGRATED CIRCUIT AND PROCESS FOR DEPOSITING HIGH-ASPECT RATIO FUNCTIONAL GAP FILL THEREOF 
(57) Abstract: 

PURPOSE: An extra large-scale integrated circuit having a high 
aspect ratio function is provided to form low-k dielectric ILDs having 
such an integrated circuit structure that avoids the harmful trend of 
high density plasma enhanced CVD (HDP-CVD) and. at the same 
time, reduces the occurrence of voids. 

CONSTITUTION: An Integrated circuit manufacturing technology by 
which a protective layer(303) is deposited on the conductive elements 
(302) of a specific layer in a multilayered Integrated circuit is 
provided. A low-K dielectric layer(304) is deposited on a protective 
film forming material layer by, preferably, HDP-CVD. The process fills 

up the gap of 300nm between metallic functions with a high aspect ratio conductive function (3 or more than). By means of 
the fluorine embodied, the interline capacitance CL-L of the low-k dielectric film is reduced by 10% as compared with the 
conventional non-doped dielectric material. 
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(54) a«l «S2| Jl-OH:^^ ea| 







£2/ 

o|cK £-^-k $e u^g^s|«^7||-b 'US. ^b\^o\ sf«t S«^(HDP-DVD)(hlgh density plasma chemical 

vapor deposition)o)! siai fi£# 4K>1I §*f@t:K oj ^^m\ ^W^m S^SS -^71 2|S# Afo|o|| 300nn. o|SN 

10% gsai a^7j ^ea 

£ 2a 5} £ 2bfe & S^Qsl o(|a|5|o| ^A|o||o)|Ai s^-k(low-k) ©Ssj SSfofl cflS oflAis^oj g^^ agoj «g£ 

£ 3e s vesi oflA|z4^ ^A|oi|o( E^es. 

301 : 7|e302 : £S 3.±. 
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303 : as gaS304 : 

aaai S-ote 2 oH^rSI fi|SS{features)S & cHflfitultraHarge scale) a cHi^fi S^J s|S§o|| s^-ks| # 

«^gsi uNaa^i sismai ^9omi ^ ^no\ s\% A^o|s#o| ajoj ^^^oi g^^.^ oioixi » 

c^. sMfi) olfit &e t}:«ll^ #LHIntraHevel)(H£^ a^£]-cH-a^^i) §^(C 

Afoloil zii^gv a S{gap filDS xflgsh^ ^olcK y^j ^^ng Afo|o| uiwagoil bjeiispi tq|§ 

oil. ^^ 2t^0!|Ai A^7| #e} ^S*ll(ILD)SAi AfSS)^ A^7l SSS| WSA-il ^^fi| Z}£| 7|« a4lA|?| 

^ m^S^S £99 olA}S|^§(SiOF) e|S(o(|& #01. §^£e^a|?Bo|e(fiuorosilicale) ^a|(FSG))e 

SI WS*1I ^^^(S^-k) ILDS M§acK 

±.Mm\ tf^l^ siSg yoli y 5^}^{voids)B) ?^:tA|?|^ ^ojcK o|^e feol q| ao|i oj^^^ fi| 

atl(aap fillina)")^ cHg:il. a loif y ^e}#o| Aio|oi|Ai «^^t^cK t^h ^SJ5^|(lLD)oilAi ^ gziie 

7i y gyoii si^ HisQ ei^t ^^aa s^ie s&y onsk c^f^^i sii^h cv^^i c^# 3t^^l7^ £i 

^ ej szioi §2iscfg("opened") 3^ B^o!§ollA^ ^^o\ sycK [c^^^A^, a a§e y s^a a^te oi 
# ^ at:te ass ^fl7^ ^u^k 

^^71 ^a^^isi a s ^^i-Aj?!^ 7j#e in l^^2s□^ si-s^ 71^ §&}(HDP-cvD)o|cf. hdp-cvd^ ^^ioiiji ^ 

oil le^2sa^7^ a^si:^ #S(oi|& Soj. ^aiS o|Afi^g)o| 7|^o|cK HDP-CVDfe #at^Df£| SABS. ^^s 

^ra ^ flstoi, 4^71 ^o\m\ ri u^o|o|>ro|| ^^s^^ac^. HDP-cvD7f ^^ 

SI a ID S& o|a#g fll^s^^le}. HDP-CVD^ ^7| ^SJtfl §§o| §&fste go} o)| 

S SI ^ Sli:Ko|fit ^^^^ S! olISB S§ '•ga|g(clipplnQ)■•o|a^ »). 



s#oii s^-k ws*ii iLD## 7i6oi sfis^c^. 



fio^^ £3 a:2i# 4^011 m^-k ^sjtfle a^ojcH 4|g ^E^LHc:^. ^^^^ 

k ^a*l|£| 5ES M^^hcK %7\ s^-k «e ^7| fi:±:# Afoloil y a^^Ai 

>iQoi|Ai ^^011 ccfag, ^7| cfo^a a|gs £A|a SHfe a(cK -feiasio^^ ^v^i c^of^^ 

ai «Pi ?i*H asi^iss §7^£^7^^ artsiois sck 

L^E^ol. ^ i^Se S^-ksl g&^g^ aoll £a yoil S4^o^t ^^o|cK M7| ^^-k § 

01 ^^to^«E^ A^7| ia aSohJI. -^71 SEa AjO|0||Ai «l gef^Sj 2^4:A|?|^ «^^o 

£ 4^71 S^-k §01 &CK 0| £ 3011 £A|£|(H ^cK 7m(301)^ Zl ^o|| 5Ea a^#(302)o| *o|cK as g 

SS{303)e ^7| sa aitS(302) ^011 *o|:a, S^-k S^S(304)e ^71 as #S§(303) 4^011 ^ojcf. AI7I £g a^iS 
(302)€ H ofl>^^Ho|# i^H fi£ 71^011 o|«|| A^7| 7|B(301) ^011 bl|*|acj. .^^71 ii5:#(303)e 4^:^! ^^^11 (corrosive) S! ^ 

7| ^^-k ^a*o t(302)ej ojsH ta fi^#(302)# Mssfe ^^oi gfio^c^. ^^71 

k ^a*^l g(304)§ 4^7| 27HSI ia ^±.^m2) AfoioijAi a ?Hasfe ^i^s s^fs^f. ofxi^io^^ s^^ooa) si 

s^-k s(304)e a^oiiAi ^ act. ^igs ^71 ye ^a*fl #y #a*ii(iLD) s^asi sae 

^7i sa fi^imoi ^-fef5E|xi aji AjoioiiAi ^ ^ioick 
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-yAioflcHlAi ^ai^ ^a|{USG)o|x|th. a/7| ^^-k S«t #eh ^7| £S a2SF7| 

^ flojal =^ aicK 7i|ch7K -^71 ^a|o|1<h|ai ^7| s^-k #§IS FSG0|ot, S^k WS^fl* flS^ cif 

# ^nme AfS8^^ $ Afs L||o(i 5UCK 

£ le 7|£ ye A|§j>,s ^Ety!::K tV^iU I )^ ^^7| ^o\Ji\9\ 7|^ 7}S tM|o|cK Eh7ll(ll)t ^71 t^?flo|c^, t^ 

711(111)^ S^-k §^ 7HA| tMIoIcK t^^fldV)^ ^ S^-k ^S*fl tMloIcK £ 2a SJ £ 2b^ oflAl^loj oH^He^mg 

at ^7| o||A|fi|o! ^x|of|oi| c«^f A^7| Aig>,§ LfEhtiicK £ 2a 31 £ 2bofl u^E^ufl oH^H^^^g fl© Sflt 

±20%s oa^Qcj. Oils mo\, ^meWM oj^ta brf a^fe 640w Mi^i geowoicf. 

HDP-CVD ^§011 Ai a\^^tW a.±o\:R ^mo{\M n «^(content)§ ^7| S£o|| «hb|ei|sp| cHgoil, A^ 

7| 7HA| ^tlo\ m±^\s\^^ ^^7| 7|e(30i)§ ^l^ol o|a| 7fS«fe >yo| afio^cK ol^B ^ff£j 

ol ^7i\ 91§ &£{danoling bonds)* ^t afoj ^4:* a^AHjo^^ uHJ«|€hx| Ea#(undesired traps)SAi g 

?^£hCK £ IS ^0^7^A^. t[7||(a)-^ ^7| 7^^ tf7<10l| q|eh^7| 0(|A|S1oJ 0H7Hffl^#« MEfuHcK OflAj^lo^^ oJ;,[g 

#S#-5200 H ^£ t^^^D^ §71 A|>ig) (Applied MalBrlals-5200 Centura Ultima High Density Plasma 

Chemical Vapor System)^ ^^^[J) 51 ^^(S) 3.^ rf ^§ rfc>i§(St SRF)o|| 2|«1| ^\^s\^ ±^ 1^^2So^# ^fe a^7| 
atH{chamber)SAi AfSl ^ a^K tMlfe ^7| ?||o|iils| 7^a£ elth ^^7| #a^^o^s¥E^H| «/gs S^SS^t oi|A|si 

e! 7hs E.MIOICK -fe}7i 900151 b^o|o^>i7^ oi eTiioiiAi g7iii. oiae #aiswi giis(302)oii a& s ^ 5a7i 

Oil o|^ $:^(bombardment)o|| a|s|| 7[^s\x\ ^^c\, 7|eo| siif^l 7\<^S «y7| a:&§(303)fi| o| E^?i|oi|Ai ± 

liiEia{sputterino)£ ^71 ^o\^ b^o|o^>i# St ^do! ^^gi^K o| tMlsJ DH7Hffl^M^ ^7| oijAjs^oj ^A|oi|o|| 

£ 2a2| e:Nl(b)o|| ^E^uHcK Ms#(303)a| i|§ ^T^flt 150Afi^ a^7| MaLg(303)^ ^S.s\x\ :i2 ^£ 

^^st £^:^|§o| ^«s^t Saia(cllpplng)HS¥Ei ^7| £3 Mas^t oKiaK ^^7| s^-k ^Sx^| 

oil Ajsa ojo|o| a»ms¥Ei £a ai£:S(302)» a^faj OS asisfe ?d£ gasfcK -y7| a.±m 

(302)^ x^cvbI assfe af^Ef ^^IS £:£t{303)# ^xjSfe :5!o| SasWSl. SB a4i#(302) aJo|o|! 91^ A^7| 
afSf^ ^^-k #^oi| ^aiom 7W7lLf a ^AS. t[S.^ m ^ £Ss|x| ^ajg #s| uj^ ^7?| 

§ ^^Hl oH^oji 4|4it}a| ^»I|S ^|«||of &CK 

^71 o||A|sjoj ^A|oflo|| 5«olAi. £gs|x| ^£13 ^a|(USG)a| Mi§{303)fi| ^7| ¥J?I| 3i 

^71 FSG tol §^^^^t #ssas) ^A| agf^ Di «^ -v^. ^^hydrofluoric acid)a| ^^o^^e^ a}7| fi^- 

(302)^ H^of£S /d^SlCHOj ^fcK 7^|[:^7^. e aAi|Aio| (M|A|2lo| ^A|OflO{|Ai. o[^^ ±Tl\E.]^^ A}7| Jl OHr^^HOj ^3 S 

4i#(302)a| a i!# X|5'|7| ?|81| A^§acf. 0| 7|^ g-oN H^sj AHf#0| § ^Jl 52lt ^oj. 

2^ &S £*a £3 HDP-CVD yaoijAi of55 ^mi^ ^21, :Bf£ a## a|E| SStKpreset transient) ^^7| 

£71 a\o\o\>t ^izf4^(BRF) §2^ 4» flcf. ^7| fisS(303)€ ^7] #a|gs a^tAi^pi i»«H A^§Sc^. 

y7| M5S(303)o| §&[a ^ , A^7| Sif-k %{3QA)2\ ^^o\ ^7| s^-k § #^at i7| ^^EH(phase) ^e}{£ 2a SI 

£ 2ba| o|(A|Zioi ^A|o<|oi|Ai ^m^ic^Ei g)o|| L-fEftii), A^7| A^^(T)£f ^S(S) §y aFo|ol>:(BRF) i^^^TII 35i|o|S 

C^K *^SOi| A}7| ti^0lOl:A. a^o| gO|Ai A^7| s! HflSOl fihAf ai HF *|4:S^S^7| ?|SH ^7| 7|fia| 

#:^|S^£^ &c:K as. £7|0|| #7| BRFt aSS(303) S! S^sjSS 4^7| £S aifc:S(304)g ^^A|a 

±i^Ei^ ^o[7\ ?|cH SOi^^\. i}y\ S¥-kS| 5igS ^7>||§ BRF iifflt ^811 fi)&S 7ie 

B£^ ^A|s^£s y-j.^ A^7| A^« 51 fiii^oiiAH tj $ § ^ 21 cf. 

^^7| ^ss(303)oi §&tsj3i ^^7| s^-k s«t§(304)2| 7ha|7f as£^x^□^x^, a^7| ^^-k ^a*ii s(304)fii ^ t^?ii7f a| 

sfScK -y^l o||A|sio! t!A|o(|o|| c«» oH7HB^gs| xiajt t^^(h)^E^ Ef?fl(i)o|| a*| MejtfcK ^7| s^-k %b\ ^ go^ 
s¥-k g§fit 7|^ho| ^7| Avoii §4fiE|7| tai§oii. -y7| s^f^-k ^gjt^l #s) ^ tl^ #o^ ga|«( >.ii|Eig §j 

OllSSS^Ei ^^7| £S £±§o| «f^§| Af7| BRF iif?Jt §7h^ ^ SiCK 7i|CF7K -^71 0|lA|Sio| ^A|Oi|0|| 

aolAl.SiF 

^al °^|5HA^{p^ecurso^) A|efloi3f Af^^oi «a|^Alo| ujga 7flA|(SE^ ai-SCramp-up)) a ^7| ^ FSG SS^ ^1^3^t 

^^7| ye A|^>: 3E^>,|^7f| ^XlQcK 0|?dB ^7\ §^£e fe£7h ^7| UHJ5]S S^-k 9£^ &S^7^| £|X|al, # 

^£^o| ofolaBilol^(migration)/^^ ^^So| liifSAi ^zi y«#oi| «^llc^^ 5!t ^as^A| gfcf, 

^Aii^i & iage. ^ ^aaj at si ys^e oi 7i# ^owiAi ^aa £«si Attf^onTii s«i|si 

S0|cK & #gfi| £|Se Sfi| atSollAl hS A^o|o| o^^s ?S iie 3it S^-k ^S*IIS ^^oi| 
aisoi. Aisoii ot? ea» ^ Siia n oH>ia|^b|g§ 7^^ ^ «ck ^ g^gsi neis ys§2| «?lt & ^i|2| at o| 
Son ^aa as2| Aja#£| «^ mIoii 5^0^, neiS a«#t & ^gs| S^Ssi LHoii xife ^^os LV^ai^K 
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S assi s^-k ^S«l SOB ES a^s ^ asfS S«»°s«i. #a«i #o| #o^ gJ^s^ 

ssi SIS 1112 g^eoii atojA). 

(a) ^01^! SI8 u|*|SF^ ^^7(1, 3| 

(b) ^71 fiss ^011 s^-k #a«i Eh?ii« 2Et^«^fe a^i sis ^m. 

n 1 SWI aiolAi. 4}7| s^-k u8*|Sfe ^*7| Efxife s-iJ£ sajsof sfs^ 7|^ S&KHDP-CVD)o|| a|8H SsH^lfe S 

^ 2 ffoii aioiAi, *^7| HDP-cvct i-a\^\% s! oils s^i SIS »iis e^a. 

fli 1 &01I siolAi. s^-k ^Sill g^£a^a|iH|o|s ^a|(fluorosHicateQlass)2j S^l S|£ J||s g^Q. 
^ 1 %|0|A|, £SS|X| ^B|(USQ)(undoped silicon glass)?] S^l S|£ ^iS 

fli 1 »oii aoiAi. 4^7! aas» B8*i«te EjTiife ^^fiiBia ^saioi s««;cife sai «s *iis i^a. 

«l 1 soil e?ll(b)fe SeH2| S^o||Ai{in-sHu) SsH^lt gs< S|£ fljs g^Q. 

fli 1 l^oil SiolAi. ^71 aio|£ s|_i2| as a^rfe 2.oaiif e oH>ia|SH|S 3ife gxi s|s jus g^a. 

J« 1 soil SKcHAi, 4f7| 51o|£ «ms| HS a:fcfe 7|ff 4WI Hl*|s|2. 4f7| 7|»S e?ll(b)s| SJ¥e SSf Hfo|o{:^£|fe fis^ SI 

«(o|fE swai feoi£! £S fi|g ^oii sg£|x| ae ^aiS ^a|2| a&§# S«fsfe EJ?fl. Si Saisj &:i:o||Ai a^7| asf ^voii 

a^k ^sfli $s Ef?fls s»«te asi *is aiiz 

XII 10 soil ao|Ai. ^7| S^-k ^assllfe #^£S^B|?l|0|e ^a|oj gs^ SIS jj^ ghS. 

*ll 10 Sofl 2lo|Ai, ^71 fijcHi smal £S 7|e ^ol| b||*|E|2i. Af7| 7|ee ^7| a£S2| §8} goll aSam 7|a£|& 

as| a|£ xiis g^^. 
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S=P»13 

M\ 10 SOU stKHM. Ef?ll(a)t :i:Eie^^ «je«o| S«ax|fe gsi a|£ xfls g^y. 

Jii 10 «foii xio|Ai. 4f7i £s sAss 3^ aisse! ^^ sis iis gja. 

S^»15 

4jeBt »5|| g«H3c|fe SS| SIS 
aai SI soil acHAH, 

7ie 4^011 B||*|s|fe sjol£ smai £S SJfe 
^o\s. SMS] HS a^: ^011 u||«|E|fe fisg, 
ai^ ^011 bH*|H|fe s^-k ^s«i *s ^H|«hfe SSI SIS. 

St^»17 

fli 16 soil aioiAi. fiftss sg^xj as ^ais ^auusoej sai sis. 
H 16 ifoii sio|A|. y?i si?-k ^a*8 *e #fL£a^ai?iiois ^aiei g«i sis. 

fli 16 soil f^o\x^, ^71 s^olE smsl £a fi^tt eiLKmnneOel 9^ 2|M. 
Sl?lf20 

XII 16 goii aiolAl. ^71 ^ois. smal HS#e 2.0 at 3 olt^ai o||±:»qsu|S ?it Q«l SIS. 

gzi sisoii 9^o\A^, 

7m m m\s ^o\s. «W2i 3^ eiM« 3ife ^leai. 
7i& m mm eshi^i as ^ais #ai §. ai 

^^7| £SS|^I ^aj ^oij HH*ia g^£a^a|?||o|s ^s| ^o|s^fe gs^ ais. 

fli 21 Ifoil aicHAi, A^7| s|ol£ smai siLife 2.0 SEt n o|^2| 0H>ia|eb|« at gs) s|s. 



http://palent2.kipris.or.kr/patent/XMLyi020000046902/1020000046902.XML 



2005-09-21 



KiPRis(s:)H^si5a) ' • ]aioui6/8 



7l« 7>^ 
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-^m: 15 SEC 

SRF: 1500 W IT), 3100 WIS) 
- 4fflT0IBI 

Ar : no seem (S), 16 sccm(T) 
02: 110 Mcm (S). 16 sccmIT) 



Mo) 



ARV: sstc 

SRF= 1500 WIT), 3100 WIS) 
* 4inT0RR 

V : no seem IS). 16 seemIT) 
02: no seem IS), 16 secmlT) 
SiHi: 110 seem IS), 3 seemIT) 



T 



PSG ^Ai-(n 
1 SEC 

srf: 1500 W IT), 3100 W IS) 
5mT0« 

Ar : 110 seem IS). 16 secmID 
02: 110 seem IS). 16 secmIT) 

SiH4: 30 seem IS). SscemIT) 

Sfi; S seem 



"1~ 



PSG ;HAi-(n) 
Altv: 6 SEC 

srf: 1300 Wd). 2800 W IS) 

BRP: now 

"g^^^: Ar : no seem IS), 16 secmID 
02 : 87 seem IS). 10 sccmIT) 
SiH4: 47 seem IS), 5 scemIT) 
Sy4: 10 seem 



6 SEC 

sw= 1300 WIT). 2800 WIS) 
m: 300 w 

6fflT0IHI 

Ar : 110 seem IS). IB scemlT) 
02 : 87 seem IS), 10 seemIT) 

SMi: 47 seem IS). S seemIT) 

Sy4: 10 seem 



Me) 



FS G ; HAl-(i y) 

-^1^: 0.5 SEC 

1300 WIT), 2800 WIS) 
3000 W 
" 6 mTORR 
: Ar : no seem ISI. 16 scemIT) 
02 : 87 seem IS), 10 seemIT) 
sail: 47 seem IS), SscemIT) 
Sfi: 10 seem 



SSP: 



^f) 



FSG yllAl-(V) 

Aitv: 0.5 SEC 

srf: 1300 WIT), 2800 WIS) 

brf: 3000 w 

- i mTORR 

Ar: 110 seem IS), 16 secmIT) 
02: 87 setm IS), 10 seemIT) 

SMi: 47 seem IS), 5 seemIT) 

Sf4: 10 seem 



TO FK. IB 



JE&2b 
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FMHi FIG. U 



: i 









11A CCP I^C lit 


SRF: 


1300 W (T). 2800 W (S) 


BRF: 


3000 W 




6mT0RR 




At: 42 seem (S), SsocmlT) 




02: 87 seem IS), lOscemd) 




SiH4: 47 seem (S). S.5 secm(T) 




Sf4: 30 seem 



^S.^ n^^tl- 
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